Reversible renal glomerular dysfunction in guinea pigs exposed to glutaraldehyde-polymerized cell-free hemoglobin.
Chemically modified hemoglobin (Hb)-based oxygen carriers are promising oxygen replacement therapeutics however their potential renal effects are not fully understood. Using a guinea pig exchange transfusion model, we examined the effects of glutaraldehyde-polymerized bovine hemoglobin (HbG) on the permeability and integrity of the glomerular filtration barrier (GFB), which is comprised of podocytes, fenestrated endothelium, and the glomerular basement membrane. HbG induced marked proteinuria characterized in part by the loss of high molecular weight proteins, including albumin, immunoglobulin, and transferrin, at 4 and 12 h post-infusion that resolved by 72 h. This correlated with HbG-induced GFB alterations based on the reduced expression of specific markers of podocytes (podocin, nephrin, podocalyxin, and Wilms Tumor 1 protein) and endothelial cells (ETS-related gene and claudin-5). Lectin binding studies also demonstrated marked but reversible alterations to the GFB glycocalyx accompanied by increased intraglomerular HbG deposition and 4-HNE protein adduct expression indicative of oxidative damage. Together, these findings indicate that HbG induces reversible glomerular barrier dysfunction in conjunction with transient GFB changes providing new insight into the renal response to chemically modified Hb therapeutics.